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Introduction
In this paper, we share our view for remaining RRM requirements issue about R18 FeMG WI.
Discussion
R18 Needforinterruption
In R18, interruption requirements are defined based on the interruption length and the ratio without specifying interruption location. Interruption location is unspecified because R16 NFG implementation can be different for different UE. Coupling DRX on duration and interruption requirement imply the interruption location is known so that UE can make further control to avoid DRX on duration and interruption. This is not logically true. For interruptions during measurements on deactivated SCC, there is no restriction between interruption and DRX on duration even if interruption location and length is specified. 
Observation: Interruption location is unspecified for R18 needforinterruption because R16 NFG implementation can be different for different UE. 
Observation: Coupling DRX on duration and interruption requirement imply the interruption location is known. This is not logically true. There was no restriction from DRX configuration even for interruptions during measurements on deactivated SCC where interruption location and length is specified. 
Proposal: DRX configurations other than DRX cycle such as on duration or drx-inactiviytimer are not relevant for R18 interruption requirement for R16 NFG. UE measurements can affect DRX-on duration. Interruption is allowed once every DRX cycle, and it is according to Tcycle,i.
· Tcycle,i = max (80ms, SMTCi, DRXcycle) , DRXcycle <=320ms
· Tcycle,i = DRXcycle, DRXcycle >320ms. 

Inter-RAT LTE measurement without gap
· Feature list update
	R4-2406287	Ad-hoc minutes on RRM requirements for NR_MG_enh2
					Type: other		For: Approval
					Source: MediaTek
Decision:		Approved.

Tentative agreement
· For UE support 32-4, no scheduling restriction is needed due to mix-numerology for CRS fully non-overlapping with UE’s active BWP 




During last meeting, RAN4 has discussion about scheduling restriction for mixed SCS and group understanding is there is no scheduling restriction when CRS is outside of BWP. During the discussion, group agreed that when CRS is outside of active BWP, no scheduling restriction is needed. But in case of overlapping, some company propose RF chain can be expand so LTE CRS is measured without spared chain. For UE who support the scenario that FG32-4 is naturally support the scenario that not only CRS is partial overlapping but also CRS is completely contained in active BWP without scheduling restriction. Therefore, expanding scenario is not aligned with FG32-4. 
Observation: It is not logically valid that for NCSG capable UE does not required scheduling restriction when CRS is outside of BWP but scheduling restriction may be required when CRS is partially or fully overlapped case which implies vacant chain is only applied for certain scenario and UE dynamically change the FFT functionality whether share or independent depends on CRS location which does not make sense. 
Proposal : Remove CRS location restriction for FG32-4 and update FG32-4 description “Support inter-RAT EUTRAN measurements without gap for UE indicates nogap-noncsg”
Proposal : No scheduling restriction is applied for UE indicate nogap-noncsg for inter-RAT EUTRAN measurement without gap. 
Scheduling restriction is not required for FG32-4 scenario with vacant chain assumption and FG32-4 does not need to be pre-requisite for FG32-6 and FG32-7 for scheduling restriction. But EMW can be still used for measurement delay requirement purpose for FG32-4.
Observation: Scheduling restriction is not required under vacant chain assumption and FG32-4 required vacant chain. But UE can use EMW configuration for measurement requirements.
Proposal: Remove FG32-4 from prerequisite feature groups for FG 32-7.
Proposal : for case b-1, EMW dropping rule is not applied when EMW is collided with SMTC/SSB/CSI-RS as LTE measurement is performed with vacant chain and scheduling restriction is not required.
Proposal : Update FG32-5 description “Support of inter-RAT EUTRAN measurements without gap when CRS is completely contained within UE’s active DL BWP”

	32. NR_MG_enh2
	32-4

	Inter-RAT EUTRAN measurements without gap and outside active DL BWP
	[bookmark: OLE_LINK3]Support inter-RAT EUTRAN measurements without gaps outside active DL BWP for UE indicates nogap-noncsg 
	19-1b
	Yes
	NA
	
UE does not meet the requirements of inter-RAT EUTRAN measurements without gap in TS 38.133 and the UE behavior is unknown to network

	32. NR_MG_enh2
	32-5

	Inter-RAT EUTRAN measurement without gap and within active DL BWP
	Support of inter-RAT EUTRAN measurements without gap when CRS is completely contained within UE’s active DL BWP


	[32-8]
	Yes
	No
	Measurement gap will be needed for inter-RAT EUTRAN measurements

	32. NR_MG_enh2
	32-6
	Effective measurement window for inter-RAT EUTRAN measurements
	Support configuration of effective measurement window for inter-RAT EUTRAN measurements, including offset, duration and periodicity. 


	
32-4 or 32-5

	Yes
	No
	
UE is not allowed to cause scheduling restriction defined in TS 38.133 for 32-6 or 32-7

	32. NR_MG_enh2
	32-7
	Simultaneous reception of NR data and EUTRAN CRS with different numerology
	Support concurrent inter-RAT measurement on EUTRAN cell in non-DSS with CRS and PDCCH or PDSCH reception from the serving cell with a different numerology
	 
32-4 or 32-5
	Yes
	No
	scheduling restriction is applicable


 
	Issue 2-2-1: Overlap between Effective measurement window and SMTC/SSB
· Background
· Previous Agreements
· For case b-2, when EMW is configured overlapped with SMTC/SSB/CSI-RS measurement with scheduling restrictions, inter-RAT LTE measurement will be dropped.
· For case b-1 and b-2, when EMW is partially overlapped with MG (EMW periodicity < MGRP), the EMW occasion colliding physically with MG will be dropped.
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· Proposals to: For case b-1 and b-2 inter-RAT LTE measurement causing scheduling restriction, when EMW periodicity is smaller than MGRP,
· Option 1: RAN4 to update the legacy agreements as: after considering EMW dropping rule if EMW is colliding with SMTC/SSB/CSI-RS, when the remaining EMW is fully overlapping with MG, the inter-RAT meas will be performed within MG.
Issue 2-2-1a: Overlap between Effective measurement window and MG
· Background
· Agreements
· For case b-1 and b-2, when EMW is partially overlapped with MG (EMW periodicity < MGRP), the EMW occasion colliding physically with MG will be dropped.
· Note: The proximity rule in Rel-17 does not apply in this case.
· Proposals to: For case b-1 and b-2 inter-RAT LTE measurement causing scheduling restriction, when EMW periodicity is larger than MGRP and all EMW are covered by measurement gaps,
· Option 1: inter-RAT LTE measurement will be dropped.
· Option 2: No UE behaviour is specified.
· Option 3: apply legacy gap-based measurement requirements, i.e. RAN4 requirements should NOT be defined based on EMW.
· Option 4: UE measurement requirements are based on EMW-RP.




Proposal : for case b-2 inter-RAT LTE measurement causing scheduling restriction, when EMW periodicity is smaller than MGRP, RAN4 to update the legacy agreements as: after considering EMW dropping rule if EMW is colliding with SMTC/SSB/CSI-RS, when the remaining EMW is fully overlapping with MG, the inter-RAT meas will be performed within MG.

	Issue 2-2-2: EMW configuration #2 and #3: 
Table 2
	[bookmark: _Hlk159353967]EMW Pattern Id
	EMW Length (EMWL, ms)
	EMW Repetition Period
(EMWRP, ms)
	Minimum available time for inter-RAT measurements during 480 ms period
(Tinter1, ms)

	2
	2
	40
	[24]

	3
	2
	80
	[12]



· Proposals
· Option 1: Update the Tinter1 for EMW pattern 2/3 to 60/30ms.
	EMW Pattern Id
	EMW Length (EMWL, ms)
	EMW Repetition Period
(EMWRP, ms)
	Minimum available time for inter-RAT measurements during 480 ms period
(Tinter1, ms)

	2
	2
	40
	[60]

	3
	2
	80
	[30]


Issue 2-2-3: Scaling factor for case a-1: Nfreq definition
· Background
· The principles are different between NR MO outside gap and LTE inter-frequency without MG, where all inter-frequency MOs, regardless if they are measured with or without MG, are counted in the same Nfreq.
· Proposals
· Option 1: number of NR MOs that are measured outside MG (same principle as NR SA).
· Option 2: total number of LTE and NR MOs (same principle as LTE SA).
Issue 2-2-4: Tinter1 without EMW configuration
· Proposals
· Option 1: Define Tinter1 without EMW configuration as 60ms (based on EMW pattern 0).




In case pattern ID 2,3, the difference between MG and EMW is EMW can be dropped. If measurement delay is reduced by changing Tinter1 = 60ms and 30ms, UE may not have enough time to finish inter-RAT LTE measurement when EWM occasions are dropped from collision handling. 
Observation : If Tinter1 is changed for 60ms and 30ms, UE may not have enough time to finish inter-RAT LTE measurement when EMW occasions are dropped from collision handling
Proposal : Keep the same number in the table. Define note as Tinter1 60ms and 30ms is applied for the requirement when pattern 2,3 are used when EMW dropping rule is not applied
Table 2
	EMW Pattern Id
	EMW Length (EMWL, ms)
	EMW Repetition Period
(EMWRP, ms)
	Minimum available time for inter-RAT measurements during 480 ms period
(Tinter1, ms)

	2
	2
	40
	24 note1

	3
	2
	80
	12 note1



· Note 1 : When determining UE requirements using Tinter1 for EMW IDs 2 and 3,  Tinter1 = 60 for EMW ID 2 and Tinter1 = 30 for EMW ID 3 shall be used if EMW dropping rule is not applied specified in clause X. Otherwise, Tinter1 specified in table 2 is applied. 
	[image: ]



Proposal : For UE can perform inter-RAT LTE measurement without gap and does not support EMW,  Tinter1 = 60ms is applied for the inter-RAT LTE measurement without gap. 
Inter-RAT NR measurement from LTE

Regarding the scaling factor for case a-1, Nfreq definition is already cleared defined in 36.133 and case a-1 is covered by legacy Nfreq definition. Therefore, no new definition needs to be introduced only for case a-1. 
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Observation : Nfreq is used for both measurement with gap and without gap in 36.133. case a-1 is already covered by current definition in 36.133. 
Proposal : RAN4 does not need to revise or introduce new scaling factor for case a-1. Nfreq in 36.133 is reused for case a-1.

Issue 2-3-1: [Case a-1] The issue with UE capability interRAT-NeedForIntrNR-r18 
· Case a-1: LTE UE to measure NR freq layer with vacant RF chain(s)
· Proposals
· [bookmark: OLE_LINK5]Option 1: Interruptions due to interRAT NR measurements without gaps must be explicitly allowed by the network (via SIB or other means). Send LS to RAN2.
· Option 2: Not to make reporting of interRAT-NeedForIntrNR-r18 based on NW control.
· [bookmark: OLE_LINK4]Option 3: interRAT-NeedForIntrNR-r18 capability is based on network request.
RAN4 #110 Discussions:
Ad-hoc chair: 
· RAN2 signaling for NFG for information
	needForInterruptionConfigNR (from NW to UE)
Indicates whether the UE shall report interruption requirement information of NR target bands in the RRCReconfigurationComplete and RRCResumeComplete message. The network sets this field to enabled only if the needForGapsConfigNR is configured. The network sets this field to disabled if the needForGapsConfigNR is released.


· For LTE NFG, it is not dynamically reported. Can NW still control UE what to report?

Defining new mechanism for UE indication on LTE such as SIB or other ways is too complicated. The signalling is about whether interruption can be expected or not when UE performing measurement without gap, the indication in LTE, UE send a static value for each supported band. Further control based on UE indication by SIB or other method create UE to process while the outcome is about able to indicate with/without interruption. If it is broadcasted by SIB it makes unnecessary implementation for some UE does not support inter-RAT measurement without gap. For UE who indicate “no-gap with interruption” the UE will follow R18 requirement which is up to 2.5% interruption ratio. It is not right statement that UE create any interruption by indicating “no-gap with interruption” but NW does not support R18 NFG. 
Observation : Define interRAT-NeedforIntrNR-r18 under NW control will require big effort for both UE and NW while it is only about signalling indication while nothing changing for UE behavior unless NW configure MG. Gain/benefit is small but it requires big change just for enabling indication. Also it is too late to study. 
Proposal : Do not change current interRAT-NeedforIntrNR-r18 capability design. (Do not make reporting of interRAT-NeedForIntrNR-r18 based on NW control)

Conclusions
Observation: Interruption location is unspecified for R18 needforinterruption because R16 NFG implementation can be different for different UE. 
Observation: Coupling DRX on duration and interruption requirement imply the interruption location is known. This is not logically true. There was no restriction from DRX configuration even for interruptions during measurements on deactivated SCC where interruption location and length is specified. 
Proposal: DRX configurations other than DRX cycle such as on duration or drx-inactiviytimer are not relevant for R18 interruption requirement for R16 NFG. UE measurements can affect DRX-on duration. Interruption is allowed once every DRX cycle, and it is according to Tcycle,i.
· Tcycle,i = max (80ms, SMTCi, DRXcycle) , DRXcycle <=320ms
· Tcycle,i = DRXcycle, DRXcycle >320ms. 
Observation: It is not logically valid that for NCSG capable UE does not required scheduling restriction when CRS is outside of BWP but scheduling restriction may be required when CRS is partially or fully overlapped case which implies vacant chain is only applied for certain scenario and UE dynamically change the FFT functionality whether share or independent depends on CRS location which does not make sense. 
Proposal: Remove CRS location restriction for FG32-4 and update FG32-4 description “Support inter-RAT EUTRAN measurements without gap for UE indicates nogap-noncsg”
Proposal: No scheduling restriction is applied for UE indicate nogap-noncsg for inter-RAT EUTRAN measurement without gap. 
Observation: Scheduling restriction is not required under vacant chain assumption and FG32-4 required vacant chain. But UE can use EMW configuration for measurement requirements.
Proposal: Remove FG32-4 from prerequisite feature groups for FG 32-7.
Proposal : for case b-1, EMW dropping rule is not applied when EMW is collided with SMTC/SSB/CSI-RS as LTE measurement is performed with vacant chain and scheduling restriction is not required.
Proposal : Update FG32-5 description “Support of inter-RAT EUTRAN measurements without gap when CRS is completely contained within UE’s active DL BWP”
Proposal : for case b-2 inter-RAT LTE measurement causing scheduling restriction, when EMW periodicity is smaller than MGRP, RAN4 to update the legacy agreements as: after considering EMW dropping rule if EMW is colliding with SMTC/SSB/CSI-RS, when the remaining EMW is fully overlapping with MG, the inter-RAT meas will be performed within MG.
Proposal : for case b-1, EMW dropping rule is not applied when EMW is collided with SMTC/SSB/CSI-RS as LTE measurement is performed with vacant chain and scheduling restriction is not required.
Observation : If Tinter1 is changed for 60ms and 30ms, UE may not have enough time to finish inter-RAT LTE measurement when EMW occasions are dropped from collision handling
Proposal : Keep the same number in the table. Define note as Tinter1 60ms and 30ms is applied for the requirement when pattern 2,3 are used when EMW dropping rule is not applied
Proposal : For UE can perform inter-RAT LTE measurement without gap and does not support EMW,  Tinter1 = 60ms is applied for the inter-RAT LTE measurement without gap. 
Observation : Nfreq is used for both measurement with gap and without gap in 36.133. case a-1 is already covered by current definition in 36.133. 
Proposal : RAN4 does not need to revise or introduce new scaling factor for case a-1. Nfreq in 36.133 is reused for case a-1.
Observation : Define interRAT-NeedforIntrNR-r18 under NW control will require big effort for both UE and NW while it is only about signalling indication while nothing changing for UE behavior unless NW configure MG. Gain/benefit is small but it requires big change just for enabling indication. Also it is too late to study. 
Proposal : Do not change current interRAT-NeedforIntrNR-r18 capability design. (Do not make reporting of interRAT-NeedForIntrNR-r18 based on NW control)
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9422 Requirements when no DRX is used

When the UE requires measurement gaps or NCSG to identify and measure inter-RAT cells and an appropriate
measurement gap pattern or NCSG is scheduled, or when the UE is capable of concurrent measurement gap patterns
and concurrent measurement gap patterns are scheduled, or an appropriate pre-MG is scheduled and activated, or the
UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new
detectable FDD cell within Tuessy, e-utrax 500 according to the following expression:

180
Tidentity,e-uTRAN FDD = Thasicldentify s CSSFinterrar M.
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8.1.21.1 Monitoring of multiple layers using gaps
‘When monitoring of multiple inter-frequency E-UTRAN and inter-RAT (UTRAN, GSM, NR) using gaps (of without

using gaps provided the UE supports such capability) is configured, the UE shal be capable of performing one

‘measurement of the configured measurement type (RSRP, RSRQ, RSTD, UTRAN TDD P-CCPCH RSCP, UTRAN
FDD CPICH measurements, GSM carrier RSSI, NR SS-RSRP, NR SS-RSRQ, NR SS-SINR, etc.) of detected cells on

all the layers

The effective total number of frequencies excluding the frequencies of the PCell, SCells, and PSCell being monitored is
Nieq, which s defined as:




